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(57) irnprovec telecommunicate" appai&tus <s raaJ- 
\7&c v/m a strucwe rat is tailored to interact writ me 
leleccmmL-ncauon network strictly m packet lormaL 
The aopara:js includes circuitry 'or creating either con- 
trol or mf or'naton packets, wnere each packet compris- 
es a neader pcr.ton and a paytoad portion The acpara- 
tjs also incudes an centmcr module that cnaoics trc 



apparatus tc dentin/ user? to the tetecomm uncaion net- 
work with an identifier signal that is unique to a. Tha 
packet lormat allows the apparatus to provide a myrad 
of serwees that m today's environment are implemented 
with** the telecommunication network, rcludr.g. for ex- 
amoie. call trans ter. call torwarctng. ordging. call wait- 
ing etc. 
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D#«cflptlon 

Bee* ground Of the invention 

"his relates to :etecorrriurcat©ns. and n partic- 
ular to telephones arc interlace oevices mat are inter- 
posed cetween a teles* one and a telecommun caaens 
retwcrK 

Preseni aay telecommunication networks comp'*e 
switches tna: or©' a suostantai amount of control over 
me reiwork to provide connecTrvty and customer tea- 
ures sucn as 'can waring* 'cane' \0\ eto Tne cus- 
tomers are ccnnectec to the network at ts extremities 
ncs: of. en Jirough analog ires b'oughi lo the homes 
ana ericas ano ecrnecJac to simple telephone nsuu- 
-tents. The in:eracton oi customers with the network is 
gcnffBl yrr^irtec still to signaling with tf-e telephone r- 
st-u-nenrs swrtch hook ano wttn the ciai pad 

it is believed that subst&ntai bene r us will acc-ue to 
tnc ovcrai network ana to uses by rnpertrg mo-c so- 
phisticated net work intension capabiltws tome equ*- 
nent at the extrerrr.ies of tne network 

Brief Description of the Drawing 

P G 1 presents a dock d*g»ai-n oi appai wus trwa 
interacts with a teiecommwnicatcn network >n pack- 
et forma:; 

F G. 2 presents a more detailed beck d-ag^am of 

apparatus that mtcBCts with a teiecomrr.unica:«n 

network in packet format; 

F.G 3 acscnccs :no format of an ATR/ oacfcet. 

F : G * suggests a control approach tor controller 

300; 

P GS £-6 3ep:ct mocked Clock ctagran-s of appa- 
ratus mat interact wnn a teiecommuntcaicn net- 
worn « packet lormai 

P ,G 7 i:iusti*des an emdodimen: that ts mcroprcc- 
essor -centered. 

P.G 6 presents an emoodnent where messages 
are stored r a dt?ial memory asaocated wt:h tre 
apparatus comroter and 

P G 9 presents an e/ r o o dm ent tnat ts suitable tor 
interaction with a crcjtwwicneo car trai once 

Summary 

improved te»*ccmmur*caiion ap carat us is reaued 
w n * st/uc.u'e thai a stored to tftterad with tne lee- 

CCrrrrun.CA'.on netwotk stnerty m packet torrrwt Th# 

apparatus no lubes orcuary tor crea:r>g either con: rot or 
m'o*ma:on packets, where eacn pacta! ccmpnses a 
reader pcrtcn and a payioac ponon The apoaratusaJ- 
so rictuses an ident^ter module thai ena&es the acoa 
rat us :o dentrfy rtsel to the teecornrnjncaion network 
wtn an oenntier s;onaJ trat ts uncu* to I The packet 
format aoows the appa-atus to orovioe a myiad d verv- 
ces ma: m today's envxonmeni are mpiementeo wnn n 



the teiecomrruncatttn retwerk. inctudng tor example 
Call l/ansler. call forwardrg. pridgng call wai.ng. eic 

Detailed Description 

One ot Te most effective means lor orcvemg cus . 
lomers with tncreaaec control over thei* telecomm urn- 
cat, on caoabiiitjes is :o e mo toy a comrrun»ca:icn proto- 
col tnat oners a capao<e mec nanism tor comr-iunicaiing 

'C control mtormation between the customer and the ne:- 
wor*. A dig^ai communicaton approach . sucn as ISDN . 
s one such eftectrve mechanism. 

in a co-pending application ehlrJed * Packet Tele- 
phone System* filed on even dale hereof, bearing the 

'5 Serwl No 03/627653. and assignee to the assignee of 
this application, when acpicatcn ts hereby roorpora:- 
ed by reference a cachet. telephone system ts d sensed 
where a portion or perhaps ever, the entire telecom- 
munication network (both voce and data) consists of a 

so packet switching based network with nctwo*k ntcfaee 
units at trie extremes o< the network. Sucn a network 
provces all telecommunication serve es, inc ud ng plain 
telephony service (POTS). 

The proclem with using packet switching systems 
lor plan telephony s that vaxous delays are inherent n 
such systems, and those delays mate ft veiy cufcult to 
have an ettedrve. gtooai. system for voice ccrnrnun ca- 
tion 

One of the mos; demanoirig requirements of voce 
ccrnmuricatmismt^lr^deiByJlrusbeen^ouridex- 
penmentairy tha: a conversation becomes strained, un- 
pleasant and 0 sconce rting wncn a signal s round trip 
delay is greater than 300 msec (the number varies wm 
people and crcumstances) it is the round tnpdetayffiat 
i5 s rrponant. rather than just the one-way. because con- 
versations Typicatty comprse quest on s and staterner.ts 
ff\at cal (or a response When a response arrives taie. 
(he conversatcn is perceived to be unsatisfactory 
The 'ourd trip delay of a signal is controlled by a 
40 number of factors First, of course, is the distance be- 
tween the parties. For example, a conversation rough ry 
haf way around the globe and beck (so 000 km) wil 
have a round tnp delay of approximate^ 200 msec. That 
leaves only ^ 00 msec tor the otne^ factors Dial rtrockice 
^ oetay td one is to not exceed 300 msec). Those are cod- 
ng the speech, deccong the speech, coding the re- 
soonse. oecccmg the response, and the necessary 
rojting of Signals. For a coast-to-coast conversation 
*ttnn Ihe canitguous Unued Slaies the round Uip delay 
& • AporaaruTvwery 60 msec, and *>at leaves about 240 
msec tor tnose other delays. 

When the signal transmsscn is tn the form of pack- 
ets the encoding delay must ndude the tine necessary 
» watt for a sncpe: of the speech s^nal to accumulate 
** n orox tor a to be encoded nto a packet, and the oe- 
codrq i<me must include the nme necessary to ascer- 
tain mat a complete, error-tree, packet has amved. 
When speech is sampled at 8.000 samples per second. 
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A Dy^e ot soeecn signal is gene-aieo every *25 usee 
Wi.h * 1 speech compressor in rt l .ransUites lo ore 
oyte pe* 0 5 rrsac and w*n 8 1 soeecn compress on 
that translates to ora byte par i msec 

ii packets afC o^craied from a plurality of Cytes 
men of course, rare is a delay associatec won ma as 
aerrohnq cf the packet ard the large* the packet tre 
longer t-ie assemtly oeiay Moreover rare c a celay 
tn=: is associated witn in e placements of the assemoi6d 
packets orto a t me mun©iexed cnannei and mat. on 
tne average, s naif tne tenctr zi a packet 

Routine of packet signals atso incurs delays m tre 
traversal through switches First because present-day 
packet swtxhes wa<l l*n the enure packet has arrived at 
a sw tcnog nooe oefore a ts routec toward rts destna- 
t-on Second, n some cixumstances two packets may 
cotlce nn seeking to use the same transmas*on re- 
source) and one of the packets must then oe delayed 
Ass-immg that a packet is not held up fen the average) 
that tne routine delays are small, and that the dccodirg 
delays are smar rt still remains ma: there m a i packers 
wortft delay m assembling the oacket . 1 f2 packers worth 
of delay >n casi ng the packet onto tne cnanne . and • 
packet s worth ot cetay m recervtng a-c disassembling 
me packs: it tocows, therefore thai pac<eis tor a gooai 
can shoc*d be less thar 40 byres lot 9 1 ccmpresson 
and SO bytes 'or 4:1 ccmpresson Correspondingly, fo' 
fa-tscontrenia (U S ) calls, packets sroutd oe less 
then 96 bytes for 8: i cornpresaov and : 92 bytes (or 4 
t corrpress*on 

F-om tre above it ts apparent mat caning naturaJ 
( Sup icx) conversations a dtfieutt wtn a packet switch- 
ing -ietwor<. and that targe packets - such as used n 
the inte-net - car not work satisfactorily Accordingly, ti 
is considered that a teiecommunicaton system when 
employs packets tor voce teJepnony and which can 
randie ntemai<cnai calls or certamy trarsoontmentai 
cans. teasorftO'y wef should employ packets win ro 
mere than 100 oytes (ndudng the header and the n- 
for-naton porters). 

Fonurtdusry. a packet swachtng protocol ts already 
available that employs short pecnets. Soecificaily the 
A"M (Asynchronous Transler Mooe) protocol employs 
packets wrtn 5 cyte headers ard 4£ byte payoacte use 
of tre ATM proiocoi allows time to compress speech sig- 
nals, time to assemble packets, nme to encode ard de- 
code time to route packets, and tne Icr tne actual 
t-a-tsmsson Thus using the 53 packet ATM'onrai ard 
6 1 rorr press on for eump4e a conversation raK-way 
aroune me *ortd wwihave n 'oundtnp cefey somewhat 
greater than 3C0 msec, out ft wiO precatory be acceptatoe 
to mos*. users fc/ore demanding users can at tan a snort- 
er overall cetay Cy recucng the speech compression to 
4 1 ;and cemaoe day a cremum for the mprcved Qual- 
rry) 

As an asoe. *tth a packet s*ze that is r tre neiqn* 
Dc*nccc d 50 Dytes. the internet protoco rasuts r a 
very inetToert utmzatttn of me transmission medium 



Because the addressing scheme used by internet cur- 
renuy employs a 20 byie heade- (and there « ar effort 
to increase the header to 40 bytes) A 50 &yte packet, 
or ce*l with a 40 byte header uses at most 20% of the 

* network's caoacty to cemmuncate user mfematen 
and mat ceranfy a me^aent 

Given a global eigitai network tha: is ATM-based 
whe^e the customer-premises ns:r*jment nteracts wn*> 
the network mrougn digital oacket6. many oesired tea- 

^ tures are withn reach Centrof packets can a© sent dy 
any customer instrument to any other cusremer instru- 
ment, whether that other customer rstrunents in an 
asrve conversatwn or na. ard ne two Instruments can 
rtieract wih each olher ic realise varbus lealures and 

T - controls Tha: ether customer rstrument can. r 4 act, be 
a resource rnstrumert. such as a database One ol me 
'customer mavjmenta'may: lor example, be me admn- 
otrator ot me entire netwont and through control pack- 
ets that are sent to any other component >n the entire 

20 network mcludmg al other customer rstrumcnts. the 
acrmnstrstor can obtain information aoout me status of 
the network and ail ol ns components. 

To summanze the a dove, the contemplated network 
as osciosed h me aforemertoned and incorporaied 

2* apptcat on oners boundless control eapab.idiesto voice 
ccrTmuncation customers by providing a packet- 
switcnmg network mat employs short packets, and by 
orlering me packet interface direct fy to the network in- 
terface unit. The following disclosure addressee the net- 

5d «ork interlace unit 

RG 1 presents one illustrative embodiment ol ap- 
paratus that s adapted to co-act direct fy wrm me car- 
temptated telecommunication network It is a customer- 
premises piece ol equipment. Element 1 m FIG. l ts an 

-55 analog interlace module. The term •analog mtertace 
module* includes modules mat output sound in re- 
sponse to eiectrcai signals and convert received sound 
to eiectrcai signals, as well as modules mat merely pro 
vde an analog interface to me customer. For example. 

*e the analog module may rcJude the telephone's ctrcurtry 
(handset, olai pad. etc. ). It may aiso be merefy the con- 
ventional telephone »ack into which a conventicraJ tele- 
phone or me like ts plugged. I call such a port a POTS 
rtertace 

45 Anaiog interlace module 1 ts coupled to encedncy 
decoding module 2 which prevces a napprig berween 
the analog signa-' at me rnierface between elements i 
and 2. ano me ctgnai Signal at me interface oetween 
eHements 2 ard 3. The encod no/de c odi n g module er- 

& codes me sx^nal mat tows from element 1 to element 
3 and decodes the signal thai flows from element 3 tc 
element 1 

Element 3 ts a data r.tertace module it converts 
dg tal signals trom element 2 and control signals Ircm 
element 5 into packets (e.g.. ATM packets) and. cor- 
versev c converts packets trom element 4 nto diqitai 
convof signals and dxjoai mformaton signals for ele- 
ments S arc 3, respectrvery Elemem 4 is a channel r- 
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teriace module its funaon ts to provide me necessary 
i'd-sw*ion Of io^maitrg o-' the p*c*et nlocmauon fo* 
the cu*r channel pvrt ts coupled to pert 200 L*s:ry 
element £ is ihe control module, and t cornnuneates 
w ti eiemerts 1-4 as descnoed mere (u »y betow i 

it is imporanttonoietnatm© particuia' embodiment 
of e « merits t -5 is net a: ad Itmted to soecrf c rardware 
noou:es mat are presently reaieao 6 Whereas me toi- 
towrg disclosure presents an itiu6tratrve emoodrnent. 
n snouC bo kapt m mnd mai ary mocuias known now 
or m me future, mat achieve tne tunc*. ens described 
above when mierconnecteo as oepcieo m FIG i. are 
wmntre oontempiaticr. oms disclosure Tms includes 
equrvaienis sucn as ootm modules r«ther lh«r the 
electronic modules descrced herein sucn as rcucurg '5 
A/O- O'A conversion means <n element 1 . or alternately 
m e ement-2. etc. A number o' sucn emfcodmems are 
iaus:ra:rvery disclosed oeiow. 

Consoran: with this spirit. FIG 2 presents a block 
diagram of apparatus mat effects tnc tuncuonauty ot re sc 
PIG l oiagram (annougrv tor sake ot clarity, ft omits 
snow rig me control exercised by controller 300 over tre 
orer elements), in accordance with FlG Z a conven- 
tonal taiaonone is conned ad at port 1 00 ard ma tele- 
commun.caton netwertt is couciec to port 200 The m- 25 
fotrrvion signal at sort tX is aralng ««d tha contioJ 
signals ccmpnse me swich hook acticr and erfwr 0T- 
MF ;ouaMone mum-frequency) signals or rotary diaisig- 
rals. As suggested aoove. ma carcu try ol :he telephone 
connected to sort 100 can be incorporated with n block so 
1C. leaving port 100 to be the acoustical interface be- 
tween mcFG. 1 apparatus ard tnc user For expository 
purposes, noweve', it * simpler to assume ma: a con- 
vention^ letep none is connected tc port 100 rtmayafcso 
oe noioc mat me FIG- 2 apparatus forms a bufler 00- 
r*een me telecnone rstrunent and tne ne:wor*. As 
sucn. ;ne bufler can be aasiy usee to aBow rotary 
pno-ies to con -o; me netwc* k as pnones *i:h OTkF sig- 
rats can do today. 

ir embodiments where port 1 00 s adaotec to Da 
connected to a convenient leleohone. btock 10 is a 
central olfice emulator c-JCuit. I: provces CC pewer to 
me :e epnone, a senses hoo< swtcn actons and c da- 
code* DTMF (cr rotary daft time ouise) s*r*& Tre 
control s-gnais ma: axe appf*d by me customers teie- 
pnone to port 100 and detected by woe* 10 axe appued 
10 conirouer 30C'o<fts ccfwderatrsn inne 1C 1 > Anema- 
t veiy tne actual oateacn and rterpretation o^ OTMF 
srondis c*»n be pertarmeo by tne cantiooef dtreciry (by 
coupling ccnt-cxter 300 to port 100 dtfectiy) Cne em- sc 
Dodrrent zt a central off <e err ubtcr circw: s deserted 
for example. rUS. Patent 4. 775 997 tsswed Octcoer 
4 1383 

The voce sicrais thai are app »ed by customer 
equpmeni to port 1OO are couples by emu ator 10 to « 
ecno carcelrc orcuit 20 Circuit 20 couoies this incom- 
ing signal to encoder X. and encoder X appias me 

sicpai :o encryptjon circua 60 >ia nutciexer Si) T>^ 



output signal 01 encrypnon circun 60 is coupled to oata 
nterf«ce circuit 6C. arc circuit 80 <*cp*»es us output sig- 
nal to cr annei rterfaca circuit 90 Circuit 90 *ppoes <ts 
output siQnais to port 200 and. tnence. to a trarsmisson 
medtuTi 

S^nas arnv ng at port 200 ?rom ne transmissjon 
mcaum are coupled by circuit 9C to decrypt tor circuit 
72 and thence to oata interlace circuit 90. Circuit 70 
might oe me complement ol circuit 60. Irtfcrmaiwn sig- 
nals deveiopec m circuit 70 are applied to cececer 40. 
and thence to adder 41 . Adcer 41 corrbrkestne siorais 
ol decode' 40 with sionais from syntnestzer so arc ao- 
plies ns output signal to ecno c<inceln'§ crcuit 20. Fol- 
lowing orcuit 20. the signal ol adder 41 3 coupled lo 
emulator 10 *nd. tromtnere. to port 100 Control sign* ts 
extracted Irom arriving packets by circuit 60 are applied 
to controller 300 via line XI . 

When me processing earned out by the elements 
to the left of element 20 ts digital, element 20 must in- 
c udc a A/O converter n mc path between clement 10 
and element X. and a f>A converter m me path be- 
tween element 41 and element 10. The signals ai port 
1 X are ci-arectcnal. ano so are the signals at re out- 
put of emulator 10. This is sometimes called *iwc-wire 
iransm&sjon* Encoding and decoding, on ma other 
hand, is best done with unHdiiectDnat signals so circuit 
2C mus: oclude a two-wre to four- wire conversion 
means. Conversion Irom two-wire to tour-wee format 
can mi reduce echo, which corresponds to a leakage of 
some signal from line 27 into the path ma: leads to en- 
coder X. Hence, echo canceling snout oe provided for. 
Tr.c function of clement 20 is to convert from twe-wiro 
to fotir-wtre transmission, to carry out echo canceling as 
necessary, and to perform me appropriate A/D and r>A 
conversons. its construct cn is perfectly conventional 
AsanasJde me ecno canceling in element X is not 
quae me same as m modems In modems, the eflon s 
10 ebrrwiate echo in me analog, rwc-wue. side Here the 
eflort is to ebmtnate echo in the four-wire, digital side. 
An echo canceier rough ry cl the type recommended lor 
me FiG. 2 apparatus ia asctosed in U.S. Patent 
5 406 533 asued April 11, 1995. 

It ts expected rat encoder X wtl perform speecn 
compression, m the sense ot developmq a dqsal repre- 
santation of the speech signals thai requires tower bits 
man me dqrai repnesentatcn at the input to encoder 
X. Decoder 40 complements encccer X. More specti- 
caty. when a conversaucr ts carried ou: between two 
parues and each party employs an assoc&ied network 
nterUca tnrt tne oecoder 40 of one unit must compte- 
me-tt the encoder X of the other unit and vce versa 
Vmen tne two encooers are the same, then tne decoder 
of a networn. menace unit is. of course, me complement 
ol me encccer of the same network mi efface una. 

For purposes of mis disclosure . any conventional 
encodrnq and deccdnq apparatus can be usee to real- 
ire encoder X and decoder 40. One wxampieof eneod- 
nc/c*coCinc; apparatus is presumed m U.S. Patent ap- 
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pica: on 07/752 686 :rtted 'Generated Anaiys*-by- 
S yiinesis Sceech Codrig Veihod And A^^r^its * tiled 
fo- W B <le"fn on October 25. 'Oct Th« Kieir* apo-<- 
cation coes not tne additional ccrrofesscn mat 
can oe achieved when * ence detection is rciuded Out 
sucr. acortonai como'ession is described however 
me ="5l Standard 9 £jrzeear Ocra Ce.iuia- Telecom- 
munications System Pu'irate Sceech Processrg = wnc 
i:ons.' GSM o 01. and references GSW6 31. 6 32. ard 
6 12 May ^994 wren 3 i compressor s desired, u 
may be necessary io take advantage of silence detec- 
tion 

Adder 4 1 orcvides a means fcr sending aud-bie Sig- 
nals 'rom conircfer 300 via synlhesue* 50 to cert 100 
*na mutip eier 31 prevces * mec-wnarr tor sending 
aud&te signals from controller 300 :o ne port 200 

EncrypTer 6C and decrycter 70 are optional prtveey 
neans The need for encryption s related of cocrse to 
the desire to keeo the corrrrurucaoons Irom betng com- 
promised an- to mc level of rsk rat the communes 
rone charnei m msecure. The fane' * highly dependent 
on the nature of transmission cramei created in tre 
fa-tsmisson medium connected tc pen 200 When Tua: 
cnanr el s ceo eated. in me sense that other users ma: 
are connected to the transmission medium are rot prvy 
to the conveisaitor* (i e cannot tune meii equipment to 
gam access :o tne packets appea-ng el pen 200). men 
encryption is rot as necessary, If. on me other nand. 
when packets sent to por 200 can be captured by any 
equipment tha: 6 coupled to me :ransmss*on medium 
to which port 200 is . Fen of course encryption :s much 
mere ccstraoic cecausc mc situation opens mc oppor* 
t jrrry to fraud, m addnon to the cevnoromsmg ol priva- 
cy 

Element* 60 and 73 can be very soph stcated or 
qune srrple Many encrypner tecrncues are known * 
me an. and ary one of mem can oe employee, as 
*gieec to by me desjgneis of the PIG 1 appai* js ard 
me designers of me network. 8y way o 1 exarroie. me 
weii-<nown public key encryptcr aoproacn may be 
used, where the une sends to me network u puobc My 
mat corresoonds to a o ovale key whef b err bedded or 
installed m element 60. a no receives from me network 
a puofc: key mat me network assigns to the partcutar 
netwer* interlace un»t tr cub-c key syswms. me party 
rowing me pubic key can decypher tiessages from a 
sender mat employs the co/ respond ng pnvate *ey but 
cannot create messages that would be decyphefeo by 
mil pubic ^ey A so u^p*rtyr*ofcngmepuOickey can 
encoce a message to me parry ncttr.g ne private key 
but -o other party can read mat message 

"he acove describes me encryption axroach to be 
agreec to oerween me FIG 1 apparatus and me net- 
work. That assumes ol course. ;hai the network decy- 
oners the nformation Another viawe approach ts for me 
retworn to ee completed ooianovs tc me messages 
ana me encryption approach be*ng agreed tc terween 
me network rtertace unas on :he rwc eros of a cai 



in any event, sines me soecrf.c aoorcach mat -nay 
be jsed is noi wiihtn me scooe of ihis nventon, ti .s noi 
deserted Any further hereri tt is expected, however, 
mat in apohcatons where encrypt icr is not oercerved tc 

» be absoiutey necessary out elements 60 and 70 are 
prryscairy mccded tn :he system Those eJemerts wii 
be actuated or deactivated under di-ectcn of controller 
3C0. either tn response to control signals arnvng frcm 
pert 100. or cor.troi signals arrvtng iron- port 200 When 

to dcaeirvaied. mose elements are *; ran s Da rent*. 

Synthesser SO provides a means for creating aud*- 
We signals » be aoptied to port 100. The a uc^te signals 
comprise tne tone sgnais :nat Typcaity ccme from a 
central oH'ce sucn as *3ial tcne*. VrigngV and *nng- 
bAck' signals Alerts by means of other tones pre-re- 
corded speech, or synthesized speech are also possi- 
ble of cocrse 

Data interlace block 80 assemb es me oata prove- 
ec by elemeni 60 and control signals prove ed by con- 

:c troiicr 300 (via path 302) into ATM cells and. converse* v. 
cttsernctos decrypted ATM cells and develops control 
signals for controller 30C (path 301 ) and data signals for 
eiemem 40. The structure cf data into face diock 30 can 
follow the Teachings of U.S. Patent 5 136.58a. issued tc 

21 hediung on August 4. 1962 

CJvnnef ntertace element 90 ts also a two-wiie to 
lour- wire converter whenever the channel at port 200 is 
a "Two- wire' system Primarily, however, element 90 
lorms the interlace to me transmission mectum and me 

x network connected thereto. The transmission medium 
can be any one of a variety of types, it can be a wire 
pair, optical ttcr, coax cable (of tne type used by caeic 
TV companies), power lines wireless, etc and me sig- 
nal cnaracienstcs might be different tor the different 
types of interlaces. (The wireless connect ton can be to 
a pemt outsde me home or. for example, xo a unit mat 
couples element 90 to a television cabie hsioe me 
heme ) Accotdrgty. element 90 is designed for me par- 
tcular type o< transrnisscn medium that me customer 
has Fcr an of me above-mentoned types, however, the 
dental data is typ catty convened to anaiog form and 
band brnited to a oartcutar frequency band (pemaps re- 
quiring frequency shfimg). Tha is basically modem 
technology, ard one sucn approach n described, tor ex- 
amo*e. n -Si ,84 b^ 16-CAP ATM LAN Standarcf IEEE 
Jcvmaf on Selected Ams tn Communtcatxxts. Vol 13. 
so 4. May. 1995 pp. 620-632. authored by G. H. Im. 
C O Man-cn. G. Huang, A. V. Mancsik, N.-H. Nguyen, 
and J -J Werner For optical fiber rierfaces. elemeni 
rcOdtts eiectncet/optcal converscn means, and for 
wire ess rierfaces. element 90 includes wireless trans- 
rnisscn and receoton means. These are pert ec'Jy con* 
ventional 

Contnyler 300 *s. conveniently, a maaoprocessor 
J* «.ftch comros a I of the other elements m me PIG. 2 
ar-anqement Exact y what I does is dependent on me 
manrer by wncn the ?IG 2 arrarigement provides me 
POTS serve • and the othe' features mat are provded 
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to tne customer Storage element 320 ma mars me p/o- 
grtrrs and Oil* In*, controller 300 needs 

*he remaking a e morn depctec n pig 2 s 10 
bice* 3'0 Block 310 stores a unique »der tifier for each 
and every ccnsiaeted pece o' equipment that emcod- * 
ies tne FtG 2 arrangement it ur query ^entities re 
rarsware As cepcted n FIG 2 it is ccupiee to control- 
ie* 2CZ. and through controller 300 a signal mat corre- 
spoocs io re identifier is sen is pen 200 {ana may a too 
oe sem to element 1 0 and port : X, if the nead arises). 'C 
Eierrgn: 3t 0 can be a ROM cn$ bumed-m ioc;C values 
ip. a register 0' re like Element 310 can also be part 
o* tne co^t'ouer The to centrfier signal may be sent to 
port 3C0 fcJ.owmg the mtUa' couairg ol the FiG. 2 ap- 
paratus te tne network, to ra pater win Tie network the r - 
lac: rat me ecucment ts now pan of the network, and 
fit other tiroes. »uch as deacrtoed below. As en asde 
another un^ue identifier can De part of the telephone 
apparatus :hat is conr acted to port tOC and, Simiarty, a 
unique centner car oc pan of a I cqupmsrt tha: makes sc 
up i~* network :o wrch port 20C is coupled. 

While the above indcaie* tha: (he identifier of otck 
j'O is urtque it srouid be understood that trx unique- 
ress need not te more exiensrve ran s necessary for 
a un^ue dent (cat on of the hardware when it ts con- 2* 
f-eci*d io the t*te»nmuncatai netwoik Hem i the* 
retwerk is subdrvded into subsets, or subnetworks, 
men the \Z must be un^ue vw-a-vis re other hardware 
m re particular network, subset, or $u one: work. 

ir orde- te better jndersta-c tne operation of the & 
r!G 2 arrangement, and m parti curia* the operation of 
£:eck EO it is useful to rrvicv/ rc structure and 'com- 
ponents" of the ATM packet as depicted m FiG. 3. 

• "he first tou* bits cempnsa a penenc now control. 
"his field has loca significance on 7 arc can be 
usac to prcvee stancarcued Beaten turction on 
ire customers Site 

• "he next oyte provides the vinua: path dent fie r 
(VP I) arc tne f clewing two pyres corresponc to tha «0 
virtual chanrB- dentiCie' {VCIl 

• ~he next three bits correspond to the pay toed type 
(PT) when centrfy whether the packet con^jns us- 
er r tor ma tor or control informal en it e aiso used 

tc irocaie a network ccngestcn stale or for not- «5 
work 'esource man age mem 
"he as: b4 m tne fovrm byte is the CLP f eld. when 
anows me user or ma network c opttoraly deter- 
rrine whether csng a cell is pernulled under oeria n 
narwet tr*fttc concnens sc 

• "he fifth byte is a header error check byte (HEC) 
a^r 

"he next 48 byies are tna packet payioao 

Thus, rrouor the 3 * fie'd ATM offers users me abiicy « 
to oentdy packets as oenq data packets o* certrof 
packets and n ma Latter me nature cf re control ts em- 
bedded n me 43 payioad bytes 



The function of block 80 is to convert groups of 
bytes tn.o ATM cells and. cenversery 10 conven ATM 
caite into groups of bytes in tha F G 2 ernooflj-nent. a\ 
leas: one p*ece of mfor-nat>on a not encrypted in the 
ATM eels ma: are constructed m element SO and ap- 
plied to e.ement 90, anc rat ts re aocress held. An 
acdUtonai field wnch might not be encrypted is the PT 
tieid which r the presented em 0 com en t characterizes 
the cau as a cen that con tars speech, signal mto'ma'.cn. 
oata. or control riformaicn. Ths field can be used as 
'speech flag* when may oe usee in the network to wnicn 
pen 200 is coupled ;o grve pronry to speech signals over 
data ano control signals. Atterratrvoly me prenry tor me 
speech packets can be esabiished when the virtual ar- 
c jti ts set up tn any event, an ATM ceil is assemoiec by 
conbinng the address informaton (anc perhaps the PT 
field value) w.th the encrypted data provided by element 
6C When a received {decrypted) ATM ceil e disassem- 
bled by element 60. the adores* field is oSscaroed and 
the PT hctt vaiuc is usee to determine whether the *pay- 
oacT packeu shooic oe routed to controller 300 or to 
decoder 40. 

FIG 4 presents a tas^c now chan deocur.g me co- 
eranon of re FiG. 2 controller. When contro* intorrnaiion 
amves. wnatnar from an ATM cea amvng at port 100, 
or dom e ement 10. contioiler 300 deieas the anrvai of 
the control inforrraticr. dentrfies me na:ure of the con- 
trol, ano acts appropraieiy. The folfcwing desenbes the 
operation of the FIG. 2 hardware in response to some 
of the more common controls. 

In operation, when the FIG. 2 apparatus una qui- 
escent state, channel interlace 90 can receive a Signal, 
tar example, that coaesponds to a control cell. Element 
90 recognces (trirougn me address field! tnatme cell is 
destined to me FiG. 2 apparatus and applies ma cell to 
element 70. Element 7C decrypts the payioad and ap- 
piies :na cata to element 80 Etemam 80 recognizes that 
me ceil s a control cell axxf Co acts me paykx) to con- 
iroUer 300 The control can. lor example, be a call nifj- 
atcn ceil wracn oentftles the caibng parry mat wishes 
to connect to the FIG . 2 apparatus. Controller 300 knows 
that port 100 ts not presently active with another con- 
versa oon (when mat is the ease), and therefore it ac- 
knowledges me mvnation to create a connection, by ex- 
ecuting me following: 

i Denves the calling party s address (Worn me call 
niuatcn eel). 

2. Using its own address and the derived calling par- 
ty's JWdress, senos a control cell pact to the eating 
party nd.caimg an acknowledgment. More specifi- 
cally, controller 300 directs e.emeni 80 va line 302 
to assemble a control cell that ts sent beck to me 
caBng parry, and nforma element 80 of the control 
data mat ts to be transmitted v\a ime 30 1 and mut- 
up4axer 3: . 

3 Through synthesuer 50, sends an aiert (nngrg) 
s^naJtopon 100 
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When me telephone if%at is connected tc port iOO 

s hC o*. Werner. i 10 detects ths condbon and m- 
control tar 300 mat re customer wet oft noo< 
Thai coocition ndicates that voice communication ran 
roce«c whe'ejpon controUcr 30C directs element 50 
to asshole and sere a control can to neiwork arc 
to the caHmcj partv to inform them nat ne ca« can pro- 
ceed, anc tne r ncjng sjgnal tnat is applied cy synthe- 
sizer 50 to pom 00 is tumec or 

wher tne conversation is temnrated Dy me teie* 
P non« instrument at por; 100. and element 10 detects 
me sate change frocr. '011 noo<* concr.cn to 'on nook* 
conditio a control cell is sent io the callng party, m- 
fofmng il (and the network) mat ihe conve'salcn was 
ter-nnated allowing tie calling party t> sane a com- 
nand to me network to release the vtr.uai path tnat was 
assigned to^ne call oy the ATM switches in the network 

Wher me concrbon ts sucn ma: wner me telephone 
connected at per: 1C0 is m conversation with some other 
party wncr. a call inflation ecu antes {ana Of course, 
controller 303 * aware of m<s;. controller 300 sends a 
"busy* control cell to me catong parry 

Wher tne telephone at port 100 wishes to place a 
call, n goes # otf nook* and merecy ntorrrs centre Her 300 
ot »ts intention Controller 300. in tu-n. direassynmesu- 
et 50 to output signals mat mime me central crffice dial 
tone. wh»cn .ntorms me customer a: pan 100 that the 
system is ready tor diafcng Oalad dq«s mat subse- 
ouenty appear at port 100 are cetected n element 10 
and applied to controller 300 Conwier 300. in turn di- 
rects lament 8C to assemble an ATM control cell that 
m-oTTis me network of its desire ard prov-des mc net- 
work wtm me number of the called pary The network 
decides on me cam between me caJUng party and tr e 
caiied par.y. pro vie as me network switches with the ree- 
essary rformatron adds me cadfig pa-ry's acdress to 
tne can mmatior can. and forwards me can to the called 
paity The called party as oesotoed aoove returns ei- 
ther an acfcnowedgment control ce*l. or a busy ccrtroi 
cad 

In response ts an acknowledge en; cefl. controller 
300 directs synthesizer 50 to ©uteut a 'nngtoack* sqnal 
to port 100 Th.s •orcback' continues until a control eel 
arrives trom me called party, nocatmq mat me called 
party went *zt no©*- Ai such a erne, me •nrgoack* sjg- 
nai is d seontnued and tne telephone enters me con- 
versatcn mode in response to a •busy* cell conirofler 
300 directs synmesaec SO to output re tusy * sigrai to 
port ICO. 

"he ID of tne FlG 2 apparatus ft nc uded m some 
or pemaps all ot me csib mat a<-e sent out by me FIG 
2 apparatus. That can be used ts aoantage oy me net 
wax For example, me network can poii me FIG 2 ap- 
paratus and recast thereby mat the apparatus identf y 
nsel Aitematrvery controller 300 can tfictuoe a tmer 
mat. every so otter., causes the controller to outpu: a 
control ceil to port 200 which rtorru re rework c* tre 
oertrry of the FIG. 2 apparatus. Tnatome-may oe actrve 



aiitret-rre or pe 'haps just dunngaerrve eonversaticrs 
The amer could hIso have di.'fereni cycie Umes. a very 
long cycle time wfien the ^oparaius -s n^cm-e (e g . eve- 
ry 4 hours) and a shoi cycle :me when the apparatus 

s q actrve (e g , every second). 

if me pchng aporoecr. :s used control cell mat 
nitates tne ooiUnq can a so rect-jest that me apparatus 
drvu-ge rts s*^:us oom n the sense of nformaton mat 
soecrf tes the s;aie of me apparatus, and rrcrmat.on 7%at 

to rtforr^c^thecperaiionaiviaDtiyonrieaoparatus Sta- 
tus rnfcnmaion or re t^s: kins (operattor.al status) r- 
cudes iniormauco sucn as 'idle*. *0usy # . •ringing" •po-i 
100 has nothing connected to «\ the tetephone* at pon 
1C0 is rr hock*, 'encrypt on is activated*, etc. Status 

'5 nforr-vnen o* me second ^ino (vwbiliry swtts; incudes 
rformation such as *:he encoder is net wcrxing proper- 
V". tne unit ts dear', the decrypt ctfeuit leund 1 7 parity 
e/ro's since me las: check", etc. in FIG 2. me status 
r formation ma: s collected by conuoler 300 is depicted 

& by me ycup ot arrows 31V313. Of course, a con mat 
reports to the network on me status ot the PIG. 2 appa- 
ratus includes me ID signat. 

The transmission o? status tnformaton to tne ne;- 
«ork ts not limited to responses tc polling queries. As 

21 wtm ope/at cnai status wr^re control er 300 takes acton 
in i esponse to changes (a g when the telephone instru- 
ment goes off nook), controller 300 can also take action 
r response to charges >n me vabdrry status mtorma- 
t»on. This car take me form of a control ceB mat a sent 
to tne net wont \o tnlorm me network of tne protolerr. an 
accumulation c< daia n memory 320, me turning on of 
an alert tn cheat on at tne FIG 2 apparatus to provtdc a 
v*ual alen to me user or ever, send ng an alert signal 
to port 100 

Z£ The unque ID can also be used n the context ol 
me network. That is. me ID can oe me mechanism tor 
ryr g a user to me use of me network and to me charges 
mat are billed me uset This f una ion scun entry handled 
by the phone number mat ts assigned to me user, but in 
most s it jc toons tne phone number reairy identifies me 
network por tc whtch the user & connected. 9y using 
the ID. me users apparatus can move from tocalcn d 
lecatcn, and once the apparatus is connected to me 
network and reojstered (e.g.. mrougn me above-ds- 
cosoc poung process), the network can arways a sac- 
cate me phone number assigned to me user wrm me 
10 of me users apparatus and wtm the networt pert to 
*t>cn tne apparatus ts connected. 

tt should be reiterated perhaps, that ihe embodi- 

££ ments disclosed above ^re merely ilusuatrve. Arc mey 
can be easrfy extended to cover different capabilities 
and embodments that, nevertheless, remain withn me 
scope of ma rrventon 

For axamoie. as rdjcated above, it is quite eorcerv- 
able mat me telephone instrument coupled to port 100 
and element 10 can merqe n c a so quite conceivable 
mat aj: rt^tai processing - which may nctude an of me 
FlG 2 elements except portons of elements 10 and 90 
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can be rnpiernemed m art. era few stored program 
processors (see discuss on beow relative to FIG. 7) 

Also for example, mere s no reason to >vn>t element 
10 \z a single pert 1: » a straight lorward extensen to 
include two or rrcre ports out ol element 10 to create 
two ridecenoent enarne-s o' communicatee Thus is 
shown m F G 5 Tho smote extender offers customers 
r*o rdependent network appearances. Each aepear- 
an Co car correspond :o a ctttefeni numoer c tney coin 
can oe known to the reiworx oy the same numoer The 
network wojU smcy carry two eenve'satons wftn tre 
two appearances, wan each convefsatcr. berg toenti- 
tied by an appropriate "conversation fag* The network 
wouto oow. lor example, thai telephone number 
5S2-30O1 is a network interlace urvt smmg *t a network 
address 333 ^32 and coucfec to per 1 ci a network m* 
terface unifchavinc, tne Q AS234094. wrue teiephore 
number 532-5432 »s coupled to per 2 ct th e same net- 
work rterface unit 

A o grtai appearance can aise oc rad tor example 
for a ciytai tax maenre or another eata nstrument. ard 
that nstrument would be coupled to encoder X ard 
adder 41 tnrougr a dg<ui nterface circuit 15 as snown 
ilustra:rveryn-lG 6. Element l Oof FIG 6 and element 
15 are aoapted of cou-se. to deal wttr tne cono tiers 
that exs: wren more than one call flows through ele- 
ment 9C and port 2X. Ir partculaf. wnen two independ- 
ent calls are berg earned. ATM celts arm-rig at port 2C0 
wli nave designators that w«l distinguish the two cals 
(eg. citierent source addresses, or dfferent virtual cir- 
cuit labs*) Controller 303 <s resoonsrve to those des- 
ignators, and routes the corresponding packets that 
are cWv e oped oy decoder 40 either to port 100 or to pert 
400 Th:S!saccomp(.sheccy control ires 101 and 102 
CorTescondingry. nfomvaton arrvcig from elements 10 
and 1 5 s accepted cy encoder 30 (The cyies Ceng ap- 
pro© rateiy staggered cy controller 300 to avoid cei <■ 
son) and contioiei 300 keeps uac\ of these bytes ard 
roues tnem to separate ATM cdb that a e assented 
m element 90 

The embodiments di s closed above are rfmsuated 
win distinct e emenu tcr the d fie rent I unctions that are 
imptementeo. This ts. tn part, n order to eiaarty leocn 
the invenuon Over, more compact embodiments are 
possi&e ana rdeed. ant letety m view ef «ne trend to 
implement systems wtr mcropfocessors under eertrol 
or storec programs FIG 7 presents sucn an embodi- 
ment wne*e mcreprocessor 500 « at the nean of ir« 
<ippordlJS. 

ft/ore specihcAlry P*G 7 depcts An eneodwrent 
where a coaxal cable 402 is the jansm.sson medium 
that couples Tie teiecomrrunca:on network te pen 200 
Channel in: e'taee unt90 a made up o? a cornotner /sou* 
ter i)i.a recerve' module 41C. and a tiansm.rter mod- 
ule 420 The corroref/sptmer may be a srrpte trans 
former 

Microprocessor 500 « connected to modules 410 
and42C Mcroprocessor 500 supplies mcdu e 420 wsn 



parameters that the module needs tor neaoers cf ATM 
pockets, and 4 also supples the data, or "paycad" of 
the ATM packets Wtimn module 420. meo* access unit 
42i creates ATM packets from the ^formation supplied 

s by processcr £00 These packets are then app.ied tc 
modulator 422. Mocuiator 422 converts the byres sjp- 
pled by processor 500 to symbols, and modulates a ear- 
ner with those symbols in accoroar.ee wtn a selected 
mooem approacr. In some modulation approaer.es. the 

to output of mooutaior 422 s a baseband anaog signal, i. 
e. . occupyng a frequency band from 0 to some selected 
upper frequency, m such situations transmuer unit 
423 when couoies mccuator.422 to v combiner/spi(ner 
4C1 ricludes m amplifier and a modufeiior thai snilis the 

« b^fio of the son*i developed by moduurtor 422 te me 
band soecified tor coax caoie 402. In the altemaiNe. 
rnoduiaicr 422 creates a.^signal that already s n the 
proper oana and m such srtuatoris transmitter unit 423 
needs to only perform the arnpitfieainrt. 

20 m the reverse direction the signal amvngat receiv- 
er module 410 is an analog signal that carries a large 
number of mformatjon channels; e.g. a number of TV 
cnanneis. Among them ts one rfcrmaton channel Tat 
a aimed at the PIG. 7 apparatus. Accordingly receiver 

25 module 410 includes an RF receiver una 4ti thai s 
tuned to receive the correct channel ol rtformaton and. 
I necessary (for the workings of the cfcrroduiater that 
touows) oemcoutatas the r formal on down to *oasa 
band". The output of unit 41 1 is appied to demodulator 
412 which outputs the ATM packets. Those packets are 
appbed lo media access unit 413 when reads the 
stream ot bits, interprets t as ATM packets and wnen 
t Gentries a packet with a header address that corre- 
sponds to the adoress ot the FIG. 7 apparatus, it pro- 

•tt vdes the contents of that ATM packet to processor 500. 
The 'apparatus addressr by the way, can be the ;D 
of the apparatus describee above, or ct can be some 
cfhei pteset dentrfiei such as a •phone number* The 
panxular cac that s used as an 'apparatus address' 

40 depencs. of course on the network to wnch the PIG. 7 
apparatus is connected. In any event the 'apparatus 
aodress' can be loaded by nnjefoproeessef 500 imo a 
heed prograrrvnaoto ROM within unit 420. 

The encryption anc decryption of data signals 
when tor example, k enacted n the PIG. 2 apparatus 
with element 60 and 70 are shown in FIG 7 wrth a sep- 
arate processing unit (430) that ts coupled to meroproc- 
essorSOO :t s oepic t ed as a separata unit because witn 
c^ent mexeprocessor capasiiiiies the ericrypuon and 

*ff oecryptior function ts too dem^ding to be »ceomrno- 
dated a the same mcroprocessor that performs the oth- 
er tunctons CX course, rt is quite possible that future 
mecroprocessors wdl be abie to handle the load. 

Control of microprocessor 500 is effected through 

45 stored pro gr am s that reside in memory module 440 rat 
a coupled lo rrwroprocessor 500. Memory module 440 
s snown to mcJude a ROM portion, a RAM portion, an 
KVRAM {non-vciauie RAM), and a Wrrte Once Mem cry 
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QVl po-o- The POM holds me oernane-* aasic 
( L Idf ns me =AM notes trarsaory values iha. prcees* 
Pf ?s:0 oatermnas or evaluates And :ne nvpavi rotos 
me va-cus wx parameter ard programs irat are 

nca ceC to trie apparatus tnrough CO rt 200 The 
w ~e Qr.ce Me-rory may be a 'used irk type C memory 
and .1 stores ne apparatus 10 

ycrocrocessor SCO is aso connected to CO emu- 
ia-0' aoc* 10. described above, and bcc* 10 ts coupled 
inn Aitc microprocessor 500 6 connected to 
etrerne: crcui 450 wrrcn provides an interface be- 
•ween microprocessor 500 and ethernet port 460 to 
wmcnd gnsiWu^can^WW Ths block cor- 
respo*cs lo P»ock 15 in FlG 6 

-nus mcrcpfCCa&SO» 500 01 FIG 7 corresoonds TO 
controller 3CC and all of the other events shown m 
FiG 6. save lo* the channel interface. CO emulator, tre 
digital menace and the ancryot and <Jecrypt circuitry 

One advantageous characterise oi the apparatus 
disclosed aoovc is that mary tca:urcs that arc now 
available to home telecornmuncatcr. systems i e g. . tel- 
ephone instruments, answenng machines and the like) 
can optcnaf>y be incorporated n me d*c»osed aspara- 
us r. accn o* » the base POTS features described 
a&ove The following presents a numoar of examples 



Cwrrertiy -messaging a either a network-based or 
customer premses-based feature (in me lorm of a tele- 
phone answerg system or e P3X-baaed messaging 
system) in an arrangement of the type that employs the 
PiG 2 apparaijs. tre same capacity can be had. This 
capatuty can be digital or analog, it can be closely as- 
soc-ated w in cert roller 300. or (t can oe a separate con- 
ventional teteoncne answer rig machne thai is connect- 
ed to a secor- port of element '0 r that seccno port ts 
wtA/iAtogpcit theaocaiatusrvisasauciurethatf snot 
uni.ie the one presented r PIG. 5 When the telephone 
answenrg machine * d^rtal <<n tne sense of havmg a 
digital menace}, then the FIG 6 apparatus is aaclca- 
bie. Lastly. ^n«n the telephone answenng functionality 
ts incorporated r processor 300. men decoder 40 rtor- 
nat on is ted to processor 300 va ire 303. and memory 
320 serves as me digrtav store of rcomng messages 
Tncs is cecxead in *IG. 8 The messaging system's out- 
gorg Tessage is also stored * memory 320 and it is 
provoed » port 230 va ana X i . n is storac n memory 
320 by conrotter 300 process ng a voce message Irom 
port t X via T e signal pain trorr the CO emulator to me 
conuoiier (e g . Ine 101). In an a'temaie embodimert. 
an acci.iona s.gnai par 304 Irom encocer » to con- 
i*oJier 30C can oe ir eluded 

A massaging leaijre « an arrangement sucn as 
snownnFiG 6 operates as fellows When t can in .ia- 
i-on ATM cell comes irto port 200 anc ts ces:med to pert 
100. controuar 30C ceiermmes wnaner port 10C is oc- 
cupiao wrm a present carversaiion or net When me 



messaging system is inactive and when port 100 is busy 
with anctner conversation, con, roller 300 normally 
sands out 4 cell ma: informs the calling parry ot the busy 
s*a:us (as has teen descrced abeve) When pen 100 

* e no: busy, ringing sigrals are applied to port 100 by 
syrrnesizer SO 

V\menthe messaging system is active, the system's 
operauor is altered. Specifically, when pert 100 is busy, 
controller 300 can determine (see 'screening' below) 

to whether tc direct the can to tneteiepnono answering pen 
of element 15 When rt dees, me telephone answerrg 
una :s aier.ed te g. . by syn:hesuer SO), is activated, and 
s caused to record the mconrg message. When pon 
1 CO is not busy but a is determined that synthesiser 50 

?5 mas sent Astrficient number cf rings to port 1X and pon 
*\ 00 has not gone 'off hock', controller 300 redirects me 
alen: signal cf synthesizer SOic dement 1 5 . and element 
15 reacts as deserted above. 

2C Call TransfCT/Forwa'QOTq'Bndqtnq 

Call trans' er. call forwarding, and call bridging are 
closely related. They basically address the issue cf m* 
tormmg the network cf what to do with a present call (call 
2* transfer and call ondgmg) or w?rn a future call (can tor* 
watdrtg) 

Wim resoect to transfer. of present calls a control 
s gnal from me instrument at pott 100 r.toms controller 
300 that a cafi transfer (tor example) is desired. In re- 
soonse. controller 300 directs element 80 to assemble 
and send out a control ATM eel that informs the network 
to modify the destination address o* the eal. Once me 
network gets me ^formation, it changes me routng of 
celts to accommodate the transfer reques:. 
^5 For tndgmg. controller 300 can simpry accept caits 
trorr. otfferent sources ana apply me information to port 
130. can replicate its speech data and send out a 
number of ceils, eacn ejected to a different destrttttori 
With resoect tc future cafls Le.. can lorwarding. 
^0 controller 300 accepts inconung caS ritiatton celts and. 
based on date stored by the user in controller memory 
320 which specifies some remote destination, controller. 
300 cireets element 60 to create and send out a control 
cell that directs me network to transfer me call to me 
4f soectfied remote oast nation. In effect a « treated as a 
call trans? et'proeess. Of course, it is quite easy to make 
s jen can tranters selective, based on the can rig party's 
10 



SC Repertory Qtalmq 

Repertory dialing ts merely a mecnanism for ac- 
cessing a pre-storec deling stnng. Memory 320 and 
controller 300 can easty provide the necessary lunc- 
ss tionabty Controller 300 can be mace sensitive to a pre- 
deskr-aied daitnq sequence that :s reserved lor reper- 
tory oaftng (a. g. . a sequence of two digits mat smarts wtin 
and r\ response thereto me controller accesses me 
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appropriate dialog « rir S ,n • rn © r Y 320. 
Caller p 

Caller ID requires a mears fcr nformrng the user » 
wnc the calling parry s In aceor aance with me present 
disclosure. scntrcl:er 300 nas me desanator .nlorma- 
t:on o' the calling pany ever before me user goes *of 
rook'. Therelore. ine tasnoi eovtcrtg a ca=ier ID reduc- 
es to me task of merely provdirg a iransiaien from the w 
source address of me calling party to something tr.at is 
recognizee cy the customer. 

Such transiacor is achieved *or customers wro 
subscribe lo the caKer IC feature by a lowng re F IG 2 
*pp*rat js to access a network 'Caller 10* node (when 
can be a simp-e data case that is coupled lo the network 
throcgh a unit that has the FIG. 2 design). When a cal 
initiation eel arrives at port 200. controller 300 efect ve- 
ry establishes a caD to the *Caler ID' node and obtars 
f-om that nccc mtormaton about the identity ol the ca;i- & 
mg carry All this is done before a rrtgtng signal « ap- 
plied to acder *t by syntnesuer SO. Thereafter, the mg- 
mg Signal is appl<ed by synthes^e? 50 : and controller 
300 provides the caller ID ififorrnaicn tc the display m 
me telephone that is connected lo port 1 00 (or to a *s- ^ 
play on xne FIG 2 apparatus itself} 

Giver the processing and storage capaW-ry of the 
FiG 2 apparatus, the received correiaiion of calling per- 
ry rtormatton to the caller ID can be stored m rnemory 
320. Thereafter, translations from the same caling party zc 
can be bore iocaly. This wouid alow a quicker transia- 
t on less burden on the network, and even a customi- 
zation of the a'ert message* (e.g : *yocr brcner Harry 
ts caling'). An interesting alternative to the telephone 
display t& to tajior the rr.gmg signa; to the identity* ot the <*£ 
caiir g parry. Trvs can take the form of cisonctrve nngr.g 
lex a c&ss of callers, or it can even te a syrthes s cf the 
caller's rvime (e g >tfvfy Newman is caBing*) 

Call Wartmc 

Call waiting is ar arrangement where a oarty that is 
busy wrtn one conversatcn is nformed that another can- 
mq party w«hes to oe connected. The user can arte mate 
between the two phone calls. 

This capaoilty can be easty achieved in the FIG 2 
apparaus because < is simpry a stuation where con- 
troiier 300 aimer senos setts to. and accepts eels iron, 
one desunaicn. cr another desunal«n. Con t role 300. 
in ttm. rrwy be responsive io a switch hoc* «*s* -'to sc 
sorre othe^ scjnaling means 

Screermq 

Agan. grven tnat ccntrcflef 3C0 includes memory, r. u 
is possible to store calnq paiy numbers and desqrate 
various ca i treatments to those parties. Tm$ may rv 
cuce sending cals from selected paries orectry to re 



messaging system ig.nonng calls from selected can rig 
parlies, etc. 

Time-out 

There s proe-aciy not a person in the US who has 
net oeen calec during cSmer. or some othe- inconven- 
ient time. Many ot those might appreciate a featjre 
whe r e the telephone ignores all cals (or an calls irem 
other than a selected set of calling parties; -or a selected 
penod o/ tune Sucn a leature can be easily acccrnmo- 
cated in controller 30C by combining a timer with the 
screenrg feature. ^ 

Cownicv»dinQ 

The above-cescnbeC ieatures end capaCMlrties of 
the disclosed apparatus are service features that are 
presented for illustrative purposes. Other or additional, 
service features can be easily cmoccrcd as wed. More- 
over, in should be understood that whatever set of tea- 
lures is included h a particular built apparatus the set 
of features need net reman static. That is. features can 
be removed or added even after the apparatus is buitt. 
sold to a user, and installed indeed, features can be 
aooed to the apparatus through the connection to the 
network 

Stated in other words, one of the features nat may 
be mcluded in the dsclosed apparatus is a downloading 
feature This feature places a cal to a eesignated 
number and downloads data into memory 320 (e.g.. in 
FIG 6. or the NVRAM portion of memory « RG. 7). 
The manner by which mi c ropro c essor 300 interactt with 
the designated number and downloads the data is quite 
strpie. snce the only difference Detwaen downloading 
a program and receiving data that is sent to port 400 (in 
FIG 6) is that the destination of the data is changed: 
that is the signal is captured by processor 300 via line 
X3 The conce pt of downl oa ding Ieatures and capaci- 
ties ts c&sco see in U.S. Patent application 08/341 .805. 
Tiled for B. Waring Partridge on November 1 6. 1 99*. Al- 
ternatively, of course, a CDROM or floppy disk reader 
can be coupled to controller 300 (employing well-known 
approaches for coup! rig a reacer to a computer) and 
features can be nstaited through such a reader. 

The above descriptions of the network interface 
units have concentrated on embodiments for a custom- 
er-premises unit, it should be realized, however that the 
FIG. 5 *nd FiG 6 arrangements. siighUy modified, are 
extendtte to network interlace units That couple the 
packe; -switched network to elements other than cus- 
tomer-premoes telephones answering machines and 
the bke The network interface unrt can couple the pack- 
ei-switcnec network to a PBX to a central office, and 
even to a whole other, arcutt-switched, network. The dif- 
ferences between the F IG. 5 arranpjemeni tor example, 
and a network menace unit tor a central office ke r a) 
the number of ports 100 that are provided, and b) the 
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ratureef tne controls mat flow between r.e central office 
<*nd the nei*ork merface unti. 

For example, a network internes jn« lor a certrAl 

office nay mc ude a dgual menace * 5 tor signairig the 
central ofitce and a plurality of echo carceknc ckx« J 
20 cut rt *oud not nave me co-enctator D ocks or tre 
ayn:ncsizer Dcoc Ths is snov/n ir PiG 9 

"here is. of course also an issue of banctwen out 
that ts a me'e engneemg issue Thai is. Deyond a esc ■ 
tam numeer of araeo, truntcs to tie central oftce *e- rc 
nents 30 60. 7C. and 40 wil no: ce ao© xz handle tre 
corrputatcn cad That s so^ed eitne- wti higher clock 
rates or wrn a numoer of me network menace ur.r.s 
oeirg effecuvery comb ned mio one 

Claims — 

1. Asparagus inducing a first port adapted lor cornmu- 
n tea tine, win a user and a sec era pon 'or ax org 
me apparatus to a teiecomrrun cation network 
compnsrg 

pac<eoza;en means 



2. The apparatus of ctam 1 wneren said contrcner 
prove as rngoacfc Signals tore second pon 

3. "he apparatus o* da*n 1 furme*cornpr stng a me^i. <f 
on/ assocated wrm the controller for storrg mtor • 
raiton cebverec to Tie apparatus wj sad sec ore 

pon 

4. "he apovatus d cum 3 wnea n s*c inforrvsvcn sc 
is audc m ormator 

5. "he aooa/atus of clam 3 wn*'e n said ^forma:cn 
>s orogram informal on tor control rig operaicn & 
sadapoaratus *5 

6. "he apcaraius o* eta-m 3 «*>ere»n u«a memory 
stores destnatton rflormaten. ana said controller 



r r *5PC*>s« io signals Trom me first port, accesses 
said nemory reirieves selected desinalion in cr- 
rru«on ana aoqi+g the retrieved des:rAticr rn*or- 
mat -on to me seconc port. 

7. The apparatus cf ctaim 6 wnerein said conueiier fur- 
ther induces means for treat rg nformaton re 
cerved at the second per from a destination stored 
n sad nemory citfereniry tram the treatment given 
to :ntormabon received a: the seconc pen from a 
destination nc: stored r. saic mem cry 

6. The apparatus cf claim 7 wnerein saicfcdntreiier 'ur- 
Iher induces means for treatng riformalon re- 
carved at the second pert drfleranrjy m afferent 
ttnes 



10. The apparatus of clam 1 wnerers said ccrtroiter in- 
cludes means for serxfcrg information :o trie second 
port direct ng the teleccrnm uneaten network coc- 
piec to me second port :o redirect a stream of caia 
that ts flowing to the second port to another destn 
nation m the network. 

1 1 . The apparatus of ciam 1 wherer sato controller in- 
cludes means for sending information to the second 
port, drectrtg the telecemm uneaten, network eoc- 
piec to me second port to reorect f uture streams of 
nforrraticr tnai might otherwise oe directed to flow 
to the sec arc port, to now nstaad to another destw 
nation in me netwctk 

1 2. The apparatus of clam 1 wnerein satd controller in- 
cludes means for re pleat rg inlormabon received 
at the second port and transmitting tne replicated 
nformaten back to the second port 

13. The apparatus of ctam i wherer said controeer m- 
etudes means for detectng signals thai represent 
me flentty of a source, arnvng at tne second port 
wr<m rfermat on iron me source, and for torwardn g 
s«o scnais to the first port. 

14. The apoararus of claim 1 wherein me controller in- 
cludes 

means lor recognizing that, while me second 
port is senctng a stream of packets to me first 
pon. mere k another stream cf packets that the 
network wtshes to send to me first por.. and 
means tor informing sac firsi port that satd an- 



a) for converwg r formation sig-iais from tre 25 
fi's: pott arrvrg at a first foirv.t to p«ckei sig- 
nals, where a packet nciudes a "leader por. en 
a~ti an nfermater penen and wrera me head- 
er porter eomonses t>tsmat are devoted toad- 
dress soecfcaicr are at least one p : t devoted JC 
to speofyirg whether me packets informaten 
penen carries control or ntormat on signals, 
a-e 

o) tor convenng racket s^nais arriving from 
ine second pon ir to s gnais ravng sad fir st for- is 
mat and 

a ccntroliei Uy ervoi^g concuneni rwo^dwec- 
tional flow ot signals mrougn sa d f rst pen and for 
prevdrg feature control sena s to me second port *c 



9. The apoa ratu $ cf claim 6 wnerein said controller *ur- 
mer induces means tor treatng r format on re- 
ceived at the second port from one ccstinatcn 
storec m said memory dffferentty from the treatment 
gnren to rfomat:on recerved at me seconc pon 
from another destination stored n sae memory. 
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otn9 f str wrr of paews wisnes to oe sent to tre 

ii-s. port. 
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